Calcium phosphate cements (CPCs) are usually modified by organic/inorganic additives to improve their mechanical performance and to adjust their mechanical and setting properties. In this work we used several organic compounds (polyvinyl alcohol, polyacrylic and citric acids) and sodium silicate for the modification of CPCs.
A Laser Micron Sizer (LMS-350) was used to obtain the characteristic particle size and the particle size distribution of the crushed samples using ethylalkohol as a suspending medium .
The compressive strength (CS) was measured by an AUTO GRAPH AG-I testing machine using TRAPEZIUM of data processing system for the MS Windows(Shimadzu , Japan) at a loading rate of 1 mm/min.
Sample Preparation
Phosphate cement was prepared by mixing of components in a mass ratio according to Table 1 and 2. After mixing, the resulting wet mortar was then transferred to the appropriate moulds for subsequent testing and stored at room temperature . It is evident that PAA and PVA could significantly improve the mechanical property of phosphate cement. As we know, polyacrylic acid would ionize in activator solution and then produced positive and negative ions that neutralized the charges presenting on the surface of particles.
The relationships of compressive strength of CPs with respect to organic polymer loadings were shown in Figs 2 and 3. It can be seen that, generally, the contributions to the improvement of compressive strength was PAA>PVA .
Improvements in compressive strength of cements is highly dependent on their porosity , thus reducing the amount of water used in mixing can increase strength. It is known that citrate ions can reduce viscosity of phosphate cements. Figure 4 shows results of compressive strength of CPs forced by citric acid (composition of CPs is noted in the Table 2 ) . This had at least two important consequences: high powder mass to liquid volume ratio mixes were still workable and thus produced stronger cements and mixes could be compacted to produce very low porosity. This strong increase in the initial Ca2+ concentration has been previously described for acetic acid and citric acid in a phosphate cement, the initial increase in Ca2+ concentration leads to a higher supersaturation of the cement liquid, which may explain the shorter setting times for the use of the acids due to more rapid hydroxyapatite precipitation.
